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I. Norte. 


/ San Abſtrat from the nndoubted Atioms 


of Geometry, it is generally obſerved, that 

in a Rank of numbers, haying equal diffe- 

rence.;the ſecond differences of the ſquares 

of thoſe numbers are equal , the third differences 

of the cubes of thoſe numbers are equal 2: and ſoin 
order in the higher OY Thus, , 

2 n 
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Obſeryc in the firſt of theſe Examples, in the firſt 
collum are the numbers of a progreſfition, haying 
equal difference, to wit, a unite. In-theſecond cd- 
lum, the ſquares of thoſe numbers, In the third co- 
lum, the firſt differences. Inthe fourth colum, the 
ſecond differences, to wit, 2, 2, 2, Inthe ſecond 
Example, in the firſt colum are'a Rank of numbers, 
having equal difference, to wit, 2. Inthe fecond 
colum, their ſquares. In the third colum, the firſt 
difference. In the fourth colum, the ſecond diffe- 


rence. [ [ Nate. 


Hence it follows, that by the help of ſuch diffe- 
rences the table of ſquares may be calculated : thus, 
in the firft Example, the ſum of 1 and 3, is 4 ; the 
ſquare of 2. The ſum of 2,3 and4, is 9; the ſquare 
of 3. The ſum of 2, 5 andg, is 16, the ſquare of 4. 
The'ſum of 2, 7 and 16, is 25; the ſquare of 5.The 
ſam of 2, 11 and 36; is 49; the ſquare of 7. LT ; 
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111. Note: 


Like plajn nnmbers ate in the ſame proportion 
one" to gnother/\that a ſquare number is in, to a 
ſquare number: £uclide the 26 Propoſition of the 

ighth Book, Therefore the ſecond difference in 
ſuch a Rank of plane numbers are/equal. Further, 
what planes and ſolids are either equal or propor- 
tionable to ſuch Ranks may be gradually calculated; 
as in chelaft. | 
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In che firſt Example, in the firſt colum are the 
numbers in a Rank having equal difference, co wit, 
7 unite. In the ſecond colum,: che cubes of thoſe 
numbers, In the third colum, the firſt differences 
of thoſe cubes. In the fourth colum, rhe ſecond 
differences, In the fifth colum, the chird differen- 
ces, £0 wir, 6,5. The like in the ſecond Example. 


V. Note. 


Hence it follows, that therable of cules may he 
A3 made, 


made thus : In the firſt Example, 1 and 7, is 8; the 
cube of 2. The.ſum of $ and 19, is 27; the cube of 
3-.The ſum of 18, 19, and 27, is 64; the cube of 4. 
The ſum of 6, 18, 37 and 64, is 125; thecube of 5, 
The-fam of 6, 24,61 and 125, i 216; the cubic of 
6. The fumof 6; zo, g1 and 216, is 343z che cnbe 
of 7. The like in the ſceond Example, 


VI. Note. 


Like ſolid numbers are in the ſame proportion 
one to another, that a cube number is in, to a cube 
pumber. Euclide che XX VII Prop. of the Eighth 
Book.” Theretore the third differences it Tach a 
Rank of ſolid numbers are equal : further, fuck 
planes and folids as are either equal or proportias 
nadleto ſuch Ranks, may be gradually calculated, 
a$1Q the laſt, 


VIL Note. 


If a Rank of Squares, whoſe Roots have cqual 
differences, be multiplied by any number, the ſe- 
cond differences of ſuch a Rank of prouRs are e- 
qual. Let che number mw'tiplying be 10. 


— 


colum the firſt differences. In the 
bfth columthe ſecond differences 
and they equal, 


AS. head In the firſt colum are the num. 
I Ia -=| bers bearing equal difference. In 

2: 476132755) the ſecond colum are the ſquares 

3 9| go[#2],-| of thoſe numbers. In the third 

"74 161765179 colum the produRts. In che fourch 
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"Fn the firſt colom are the numbers baying equal 
difference. In the feeond colum- the Prodnas of 
their ſquares by a given number. -In'the third co- 
Tum the cube of che numbers inthe firſt colum./ In 
the fourrh colum the ſam of the produAts and cubes. 

In the fifch columtheir firſt difference. In the fer 
colum the ſecond differences, In the ſeventh <0- | 
lum the third differences which are equal, © | 


IX. Note, 


Let a conſtant number be added co a Rank of 
ProduRs, ſo that one of the numbers mulciplying 
A o be 


In the firſt colum-are the numbers having equal 
difference, In the ſecond colum is the conſtant 
number to be added. In the third colum are the 
Rank of produds, that is, the ſquares of the num- 
!bers in the firft colum multiplied by a given anm- 
ber. In the fourth colum are the cubes of the num- 
ery in the firſt colum. In the fifth colum are the 
ſom of the numbers-in the ſecond; third and fourth 
colums. In the faxch colum are the firſt differences 
of cheir ſums. In che ſeventh colum are the ſecond 
differences. In the eighth calum the third differen- 
ces, and they equal. 


X . Note. 


Ina Rank of numbers, having equal difference, 
and equal in number, if the third part of the cubes 
of each of cheſe numbers, be ſubſtrated fram the 

oduds of the (quares of each of theſe numbers, 
18 halt che greateſt number of that Rank, the re- 
" mainders 
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- ſquares in the ſexeral portions of one fourth of a 
| ſphere”, whoſe diameter is equal to the greateſt 
" pumber in chat Rank, and the third differences of 
this of porcions are equal ; bur che firſt and 
ſecond differences will increaſe and decreaſe, diffe- 
rently one from another. Thus, 
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Tnthe firſt colum are the numbers having Oy 
difference, In the ſecond calum qre the pyramides 


ad(ſcribed within, the cubes 6t” the tiambers in the 
'Grſtcolum. In thethird'colim are the produds of 


| I | 


the ſquarcs of the numbers in the firſt colain/ by 


balf the greateſt oumber in the firſtcolum. In the 


fourth colum are che differences of rhe numbers in 


the ſecond and third colums; thac is, all che {qrares 
in ſeveral portions of one fourch of a ſphere, whoſe 
diameter is 24. In the fifth colum are the firſt dit- 
ferences, In the ſixt colum are their ſecqnad diffſe- 


rences. Inthe ſeventh colum are the third differen- 
ces, and they cqual. 
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XI Note; | } ” 


The Application or Uſe of the... 
Preceeding Notes. ' © 


The application or Uſe may be, to calculate Py: 
ramides and cones, eirher the whole or their parrs, 
as alſo to calculate the parabolick and bolick 
eonoides, either the whole, or their fruftums , yer 
alſo, to calculate the ſphere , or ſpheroide, cither 
the whole or their portions or Zones, 'and thag 
gradually , chat is, to and the folidity upan eyery 
inch or foot. 


To find the ſolidity of 4 pargboljck; Convide upon 


every ro inches, 


Todo which, confider the Diagram of the 18 
Prop. of my Stereometrical Prop. Let PA be 16; 
AR 12; therefore AV or PHwill beg; for ir 
ought co be as PA, istoAR; fois AR,toAV. 
Let the axis AP be divided into eight equal parts ; 
Fiz. 2,46, 8, 10, 12, 14,16, Let there be planes 
drawn parallel cothe baſe, through eyery one of 
theſe diviſions, though in the Diagram there is noe 
ſomany. From Þ to the firſt Aluppoſe co be 2, its 
. ſquare 4; tbe half chereof 2, which multiplied by g 
equal co P H, the Produ& will be 18; thar is, the 
Priſm QZ GIHP; equal toall the ſquares in the 
portion of the conovid Q O P. Let from P, tothe 
ſecond Q be 4, its ſquare 16, the half is $8, which 
mi ti- 
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g, the Produ@ is 73 z; equal ro the 
Priſem If equal to all che ſquares ia the 
of the coneid Q O P. Let from P.ro the 
third Q be 6, its (quare 36, the half of 'ic is 18, 
which mulciplied by 9, the produd is 162; the 
Priſm QZE LHP, equal to all the {quares in the 
tbird portion of the conoid QO P, 
- Having obtained two portions, the reſt may be 
* | obteined thus : haying obtained the ſecond diffe- 
rence, which is 36, we may procecd co fandthe reſt 
by the Seventh Note , thus, add 36 to 54, and 'it 
makes go:which added to 72, the ſum is 162, equal 
to all che ſquares in chat porcion, and ſo in order , 
36, 90 and 162, the ſum is 288. 36,126 and 288; 
the ſum is 450» 36, 162 and 450, the ſum is 648, 


&c, 
'0, op] In the firft colum are the pares 
1c; of the alticude ofthe conoid. In 
Al 721.144 the ſecond 'colum are all che 
6 "76 _99[:5] ſquares in ſeveral portions of one 
| 879-1125}, 5| - fourth of a cono:d. Tothe third 
GEL 62\=| colum the firſt differences. In the 
Fl Gare fourth colum the ſecond differen- 
v CT Ly; dais Theſe portionsin the ſecond 
| A »70þ- colum may be reduced co circular 
© ——|— portions, thus, as 14 ist0 11:5 fo 
2 3+ areall the ſquares inthele porti- 


ons to che portions themlelyes, 


|. Schohum 2 


The uſe of this gradual calculation may be tho? 
Suppoſe a Brewezs Copper be in form of a para- 
bolick 


me I0 
| Bolick convid; the quantity of liquor therein confyy 
"tained may be found, thus, having calculated Jpg 
"table upon eyery inch , or two inches, or as igf 
rhoughr convenient ; then having a ſtraight Rufde 
fer divided equally into inches, putting the RuleJon 
Into the liquor co the bottom of che Copper, ſee 
how many inches of the Ruler is wet ; with the 
number of wet inches enter the firſt colam of your 
cable, and in the next colum are the number of c 
- bick inches which that pertion contains; the nun 
ber of cubick inches thus found, being divided b 
* thenumber of cnbick inches in a Gallon, the que 
: tient ſhews the number of Gallons in chat portion 


ofthe Copper. 
LI. Schohum: 


T8 compoſe ſeveral works into one: 


| 
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As 14, is to 11; ſo are all the ſquares in-one 
' fourth of the conoid, to one fourth of the conoid 
-it" ſelf, becauſe this one fourth ought to be di- 
'vided by the number of cubick' inches in_a Gal- 
1on-, ſuppoſe it 288, to ſhew the namber of Gal- 
lons in each portion, we may multiply 14 by 288, 
that js 4032. Then as 4032 isto 11 ; ſoareall the 
ſquares in one fourth of the conoid, to the Gal-f| th 
lons in that one fourth. Further, becauſe this onef] js 
fourth ought to be multiplied by 4, to reduce it to py 
a whole conoid; therefore, divide the conſtant | ty 
diviſor, that is, 403 2, by 4, and it will be 1008, 
Then, as 1068, is to 11 ; ſo are thoſe feyeral por- 
tions in the ſecond colum of the laſt rable, to the 
num- 
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as 


10 confpumber of Gallons in thoſe ſeveral portions of a 
lated Jparabolick conoid. By ſuch compoſitions may the 
r 25 1yPractitioner compoſe conſtant diviſors or divi- 
he Ruffdends, which will much breyiate the work ; this is 
_ Tonely for an Example. 

er, ice . 


th the Every parabolick conoid hath ics ſecond diffe- 
f youſrences equal. To find the ſecond differences, 
work thus, Square one of the equal ſegments of 
* NUMYthe axis, and multiply chat Square by the Parame- 
ter, that produ& will be the ſecond difference. In 
* QU0J this Example, the equal ſegment of the axis is 23 
Tio the ſquare of it 4 ; which mulciplied by the Para- 
meter 9, the produ@ is 36, the ſecond difference. 
Half of the ſecond difference, is always the firſt of 
the firſt difference. Half 36 the ſecond difference, 
is 18, the firſt of: the farſt difference, &c. Here 
note, this 36 is the ſecond difference of one fourth 
of all che ſquares in a parabolick conoid ; if 36 be 
mulciplied by 4, it makes the ſecond difference 144; 
| ONeF whoſe half is 72, the firſt of the firſt differences. 
nod Or, the firſt differences are found by taking half 
* di-f the difference of the ſquares of any cwo ſegments, 
Gal-f which mulciplied by the Parameter, chereby the 
Gal-| firſt differences are obtained, Thus, to find the 
288, f firſt difference anſwerable to the Segments 6 and 
[the 8; the Square of 8, is 64 ; the Square of 6, is 36; 
oal-f the difference of thoſe Squares is 28, whoſe half 
one is 14 ; which multiplied by the Paramerer 9, the 
: toF produd is 126; the firſt difference anſwerable be- 
ant] ewixe Gand 8, 
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X II. Note. 


To find the ſolidity of an hyperbolick. convid gr 45 


duaily, to wit, upon every three inches. # 


For the performance of which, / take notice of 
the X VI Prop. of Stereom. Prop, in; that Diagram, 
Ler A MequaltoABbeg. Let MLequaltoAF, 
be 6. Let AE be 15 : therefore FE will be g. 
Let the reſt of the conſtruftion be as in that Pro- 
poſition. Let from M to the firſt K be z, whoſe 

is 9, whoſe half is 4;, the area KHM; which 
being muleiplied by ML, 5; che produ& will be 27, 
the priſm KHNOLM. BecauſeFE, FCand FL 
are equal, that is, each of them 9: Therefore, the 
firſt pyramid ON X | LM will be 9. Then this 
priſm and pyramid being added, will make 36, the 
whole priſm KHXf LM, equal to all the (quares 
in the portion K Z M. Let trom M to the ſecond 
K be 6, whoſe {quare is 36, its half 18, the area 
KHM; which being multiplied by ML, 6; ths 
produ@ will be 108, equal to the priſm KHN O 
LM. The cube of 6, is 216; a third part is 7a» 
the pyramid ON X1L, this priſa and pyramid be- 
ing added together, the ſum will be 1 $0, the priſm 
KHXILM : equalto allche ſquares in the por- 
tion KZM. -Let fromM to A,beg; its ſquare 
ky, the half 40:, equal to the area A BM, which 
being mulciplied by ML, 6 ; the product will be 
243 : thecubeof g, is 729; a third part thereof 
is 243; equal to the pyramid F CDE Lt this priſm 
and pyramid being added together, is 486 - 
waoie 
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whole priſm ABD E LM, equal to all the ſquares 
of the portion AZ 


Theſe three portions being obtained, ma 
be continued by the VIII Nore, thus : Gy 
5 =. DONOR | For if the third dif- 
LY | mn ferences which are. e- 
| 3 46 "Jas 108 — qual, and in this Ex- 
'6 | TARL. 162 4 ample is 54, be added 
j— 3a 3966 54, to the firſt of the ſe- 
P | 436 an 54 cond differences, be- 
[32 hos pe oLin 54 ing on, TI I 62, 
wp 6 "<48 and by ſuch additions, 
#511300 116324 the ſecond differences 
53 ITT 0 398 in the fourth colum 
fs azo” 43224 — gon 

= |= 936; ſec 

46336| | |_| differetcescothefirſt 
x | 2 | 3.14 5) of the firſt differences 


which is 36, it makes 


244, 8&c. So the numbers in the third colum are 
made. Yet further, by adding theſe firſt differen- 
ces to the firſt number in the ſecond colum, the 


Rank ot portions of ſu 


ch a conoid is made. 
Then, 


By making uſe of rhe dire&ions in the firſt and 
fecond Scholrms, the number of Gallons are ob- 
tained. The parabolick and byperbolick conoides 
may well be made ufe of for Brewers Coppers; the 
parabolick, when the crown is ſomewhar blune ; 
but che byperbolick conoid when the crown is 


more ſharp. 


XIII, 


X 111. Note 


To calculate 4 gphere gradually, to wit, upoth 
every three Inches, | 


Conſider the XV Prop. of Stereom, Prop. Let 
E Dequal co E F, be 24. The reſt of the conftri- 
Rion as in that Prop. Let from E, to the firſt R he 
3, whoſe ſquare is 9 z whoſe half is 4;, the. area 
RXE, which being multiplied by 24s the produ& 
will be 108; the priſm KHX REF. The cube of 
3, 1s27; a third part thereof is 9, the pyramid 
KHOIF; this pyramid taken from'the former 
priſm, leaves the priſm R X O I FE, g9 2 equal to 
all the ſquares in the portion R QE. : FromE, to | * 
the ſecond R, 6; its ſquare 36, the half 18, which || gig 
multiplied by 24, makes 432; the priſm RYHK I xe 
F E. The cube of 6, is 216, a third part of it is 72 ; pol 
the pyramid KH OIF : this pyramid being taken Þ 56, 
from char priſm, there reſt 360; the priſm RXO | the 
IF E, equal to all the fquates in the portion ROE, _ 
Let from E to the third R be 9; its ſquare $1, the 
half thereof 407, the area R XE, this area being I jn; 
multiplied by 24, the produ& will be g72, the | are 
priſm KHYREF : the cube of 9, is 729, a third || fgy 
part of ir is 243, the pyramid KHOIF : this py- f tior 
ramid being ſubſtraFed from chat priſm , the re- Þ cg1; 
mainder is 729; the priſm RX OIFE, equal co all I gg, 
the ſquares in the third portion RQE. Having | js 
obtained theſe three portions, the reſt may be | T 
found by their third difference, according to the Þ j;yr 
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The numbers in the ſeyenth colam are the third 
differences, and they equal ; the numbers in che 
(ixt colum are the ſecond differences, and are com- 
poſed by ſubſtraRing che numbers in the ſeyencti 
from the firſt and laſt numbers in the faxt colum ; 
the numbers in the fifch colum are the firſt diffe- 
rences, and are compoſed by adding thoſe num- 
bers in the ſixt colum to the firſt and laſt of thoſe 
in the fifch colum; the numbers in the foutth colum 
are all the ſquares in ſeveral portions of qne 
fourth of a ſphere whoſe diameter is 24, thoſe por- 
tions are made by adding the numbers in the fifch 
colum cd the numbers in the fourth, chus, 261 and 
99, is 360. 369, and 360, is 729. 423, and 729, 
is 1152, &. 

Then making uſe of the firſt and ſecond ſchos 
litm the namber of gallons are obta-n:2d. Or it 
it be mad?, as 44, 5,011, ſp is 54,80 a fourth 

} number, 
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tumber, with that fourth number proceede to 
make tables of che ſecond-and farſt differences, 
and then the-tabte of portions ir ſelfe. Every 
ſphere hath its third differences equall. To find 

e third difference, doe thus. ' Cube one of che 
equal wy rae of the axis and, multiply that cube 
by 2, andcbat produd will be the third difference, 
thus, che cube of chree is 27, which mulciplyed 
by 2, the produ@ is 54 ; the third difference of 
all che ſquares in one fourth of aſphere. Here note, 
chat ir is £o' de underſtood, that the axis of the 
ſphere is equally” divided into. an equal number 
of ſegments ; fothen, if the number of ſegments 
in the ſemiaxis, leſs by one ; be multiplyed by 
the third difference; ic gives the firſt of the ſecond 
differences. Thus, the number of ſegments in the 
ſemiaxis is 4, then 4 leſs 14 is 3; which being 
mukiplyed by $4, -the produ@ is 162: the firſt 
of the ſecond- differences, 

To find the third difference in one fourth of 
all'the uares in aſpheroid, do thus : The axis 
being divided as aboye in the ſphere; cube the 
difference berwixt -two Segments, which being 
multiplyed by 2, makes a produd& ; then, as the 
fquare of the ſermaxis, is ro che ſquare of the 
other ſemidiameter ; fo is that furmer produd ro 
a fourth number, which will be the chird diffe- 
fence. For the ſecond differences, uſe the Rules 
given for che ſphere. 


XIV. Note. 


To calculate a pyramid or cone gradually, To 


find che chird differcnce in a pyramid work _ 
che 


(17) 
the Altitude of the pyramid being equally divided; 
cube the difference of che two ſegments, which 
being doubled, makes a number ;-then, as the 
ſquare of che Altitude of che 'pyramid, is to che 
area of the baſe of that- pyramid ; ſo is that for- 
mer number, to the third difference of thar 
pyramid, 

To find the ſecond differences in a pyramid 
As rhe difference of two of the ſegmenes of - the 
Alcicude, is to the following ſegment ; fo is the 


, third difference, co the ſecond difference anſwer- 


able co that ſegment. 

To -find che firſt differences in a pytamid. 
Cube two of the ſegments, and take a third parc 
of their difference. Then, as the ſquare of che 
Alcitude of the pyramid ; is to the area of the 
baſe of chat pyramid, ſo is that former difference ; 
co the firſt differegce anſwerable to thoſe ewo 
ſegments, 

Let there be a pyramid whoſe Alticude is 1 0z 
and one fide of the baſe is 40, and the other ſide 
$5; therefore the area of the baſe is 200. Ler the 
Alticude be divided inco five equall parts, and to 
calculate accordingly. To find the third differ- 
ence, the cube of 2, is 8; whoſe double is 16. 
Then, as 100 the ſquare of the Alticude; is co 
200 rhe area of rhe baſe, ſo is 16, to the third 
difference 32. To find any of the ſecond differ- | 
ences at demand, to find the ſecond: difference an- 
ſwerable ro 8. As 2, the difference berwixe the 
ſegments 6, and 8, is co $ ; {0 is thetirlt difference 
32,t0 128 the ſecond diftterence anfwerable £08. 
The ſecond differencesare in proportion one ito 
another, as their anſwering ſegments; as 2, is to 

| B 2 IZ; 
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232; ſois8, to 128. To find any of the firſt dif- 
ferences, cube the two Segments, to wit, 2 and 


"4, and the cubes will be $ and 64 ; then take $ 


from 64 and the Remainder is 56, a third part 
is 183. then, as the ſquare of the Altitude 100, is 
to che area of the baſe 200; ſo is 183, co 373, 
the firſt difference anſwering to 2 and 4. Then 
by a continuall adding of the third difference'to 
the ſecond differences they ave made, and by ad- 
ding 'the firſt of the ſecond differences to the 

of the firſt differences and ſo in order the 
firſt differences are made; Laſtly by adding the 
firſt differences the Segments of che pyramid, 
are made aceording to the III. Note ; or thus. 


*Fhe numbers in the fifth colum are the third 
differences, the firſt number in the fourth colum 
being found by the Rule before given , all the 
numbers in - that fourth colum may be made by 
adding the third difference, thus, to 32 adde 32, 
che ſurame is 64. adde 32, to 64; the ſumme is 
96. adde 32, to 96; the ſumme is 128. The firſt 
number in the.cthird colum being tound by che Rule 
above, then 5: added to 32; the ſumme is 371 
adde 
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"FEOF - 
adde 64; to 37x; the ſumme is 1012. adde 96, to 
T1013, the ſum is 1973. adde 128, to 197; ;” the 
ſum is 3253- further, adde the firſt of the- third 
colum, to the firſt of the ſecond colum ; thus, adde 
$32 £0 ©; the ſum will be 5;, adde 577, co 55, 
the ſum is 423, adde 1013. co 423; the ſum is 144; 
adde 1973, to 144; the ſum is 3415, adde 3257, 
eo 3413 ; the ſum is 6663, 

If it be to calculate a cone whoſe diameters of 
the baſe are 40 and 5. Let ic it be made, .as 14, 


isto 11; 10is 32, © the chird difference of the 
ſame cone. Then proceede wich the chird dif- 
ference to make the ſecond and firſt; and laſtly, 
the table 'ir ſelf, 


Þ.4 V. Note. 


The calculation of fruſtum pyramides whoſe 
baſes are unlike, To the performance of which 
conſider the third cafe of che ſecond propokhtion 
of Stereom. Prop. 

Every ſach ſolide hath irs third- differences 
equall;-bnt the ſecond and firſt differences wjll be 
complicated according to the IX, Note. 


To find the third difference proper to the 
pyramid BCDHF, Let the conſtrution and 
numbers be the ſame as in that diagram, and let 
it be t@ calculate it upon eyery two inches, thus. 
The cube of 2, is 8; the double thereof is 16, 
Then, as the ſquare of the Altitude 49, that is 
T600, is to the area of the baſe BCDH, 336; 
ſo is 16, to 3-25, by the Rule delivered in the 
B 3 14 Note, 


(20) 
14 Noere, | the firſt of the bond differences is 
735. and rhe firſt of che. firſt differences is 4, 

The ſolide HDE GV F hath irs ſecond differ- 

efices equall by the VII. Note. 
To find its firſt and ſecond differences.” The 
ſquare of 2, is 4 which multiplyed by F Vs 26, 
the produ@ will be 104. then, as 40the Altitude, 
isto' HD, 28; ſo is 104, to 72-438. the ſecond 
difference, Therefore the firſt of the firſt differ- 
ences will be 36-45. 

To fin& the ſecond differences of the ſolide 
ABHOIF the ſquare of 2 is 4, which malti- 
plyed by I F, 3©; che produ@ is 120, then, as 
40, the Altitude; isto OA, 12: ſois 120, ro 
36, the ſecond difference. Therefore the firſt of 
the farſt differences are 18. For the complication 
of theſe differences, 


I 2 . "oa ' 
i gs | 353% | 375% jt the pyramid BCDH 
"36:25 | 72:234__ in the priſm HGEDFV 
| 18 ||, 26 in the priſm ABHOLF 
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|. $4525 | 112535 | 3535 [their ſumme. 
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Rej:Qing the denominators they may be writ- 
ten T hus, 


| +5496 1 11216 1.336 | 


Becauſe the derominators are RejeRed, there- 
fore the ewo laſt figures toward the Right hand 
are decimals, 


(22) 

The conſtruRion of the table may be thus ; 
the numbers in the firſt colum are the third dif- 
ferences, The firſt number in rhe fourth colum is 
the complicated ſecond difference, and the other 
number in that fourrch colum are made thus, to 
che firſt 1 1216,adde 336; the ſum is 11552. Then 
to t hat 11952, adde 336; the ſum is 11888, &c. 

The firſt number inthe third colum is compli- 
cated from the firſt complicated difference and 
2 parallelipepidon whoſe baſe is the plane RIFV, 
and the Alcitude che firſt Segment of the Alcitude 
of the fruſtum, thus, the plane RIFV, is 780; 
which being doubled is 1560 , then, 156000 more 
$496 is 161496 ; the firſt of che firſt differences, 
then 161496 more 11216, is 172712. Further, 
172712 more I1552, is 184264, Yet farther 
184264 more 11888, is 196152, &c. 

The numbers in the ſecond colum are made 
thus, the firſt number in the ſecond colum, is the 
ſame as the firſt number in che third colum, then, 
161496 more 1727124 is 334208, and 334208 
more 184264, is 18472, &c. 

Then makeing uſe of che firſt and ſecond ſcho- 
lium, the quanticy of Liquor chat ſuch veſſels 
contain may eaſily be obtained. 


XVI. Note. 


To calculate Elliptick ſolides whoſe baſes are 
unlike. The calcalation of ſuch ſolides are the ſame 
as in the 15,note for if the firft, ſecond and third 
complicated differences be found , then make- 
ing uſe of this proportion as 14, is £0 11 ; ſo 1s 
336; to the third difterence, And 
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(23) 
And 
As 14, is to 11; ſois 11216, tothe firſt of 
the ſecond differences. 
Further 
As 14, is to 11; ſo is 161496, tothe firſt of 
the firſt differences, then proceede to make che 
cable it ſelf, as in the 15 note. Or make ufe of 
the ſecund ſcholium of the 11 note and you wil 
haye che quantity in Gallens. 


Or 

Such Elliptick ſolides may be calculated by the 
12 note : for eyery ſuch Eltiptick ſolide is equall 
to a fruſtam hyperbolick conoide whoſe circulay 
baſes of che conoide, are equall to the Elliptick 
baſes of the Elliprtick ſolide ; and the Alctityde 
nv heng fruſtum is equall ro che Altitude of the 
OLNCr. 


XVII. Note. 


Every hyperbolick conoid hath its third diffe- 
rences equal. 

To find the third, ſecond and firſt differences 
in an hyperbolick conoid, and conſequently to 
calculate ehat conoid gradually, In the foremen- 
tioned diagram of the 17. prop, Stereom. Prop. 
Ler GM, che Tranſverſe diameter be 12, ML, 
ene parameter 6, MA, the axis of the conoid 
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(24) 
To calculate the ſolidity of this conoid 


vpon every three Inches. 
To find the third difference of this conoid, 


Take the difference of two of the Segments,to 
wit,;3; whoſe cube is 27: whoſe double is 54. 
Then, as GM,12; is to ML,6 :ſo is 54,to 27. The 
third difference of all the ſquares in one fourth 
of that conoid proper to that pyramid FCDEL. 

By the Rule.in the laſt note.che firſt of the 
ſecond differences is 27. 

For. the firſt of the firſt differences , worke 
thus; take the firſt Segment which is 3 ; whoſe 
cube is 27; a third part is 9, then, as G M, 12; 
isto.ML, 6: ſo is g,to 4+. the firſt of the firſt 
differences proper to the pyramid F C D EL. 

The ſecond and firſt differences of all the 
ſquares in one fourth of this conoid, is complica- 
ted from the ſecond and firſt differences of the 
pyramid FCDEL, and the ſecond and firſt diffe- 
rences of the priſm ABCFLM. Every ſuch 
priſm hath ic ſecond difference equall. 


To find the ſecond and firſt difſerence of the 
priſm ABCFLM, 


Square the difference of two of the Segments 
of the axis, to wit, 3; that is 9, which being 
multiplyed by the parameter M L, 6; che produdt 
is 54, the ſecond difference, The firſt of the firſt 
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(25) 
nd difference ; therefore the firſt of the firſt 
differences is 27. 


To complicate theſe differences. 


EE I—— 


©'T-þ 3 |difterences 
x \27| 27 > in the pri priſm F CD FCDEL 
"27 | 54 — ſi the priſm ABCFLM, 


31- 81| 27 (in all the ſquares 0 of one fourth 
** fof th that hyperbolick- conoid, 
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In the firſt colyum are the third differences. In 


the fourth colum che ſecond differences. In the 
third colam the firſt differences, .In the ſecond 
olam the . portions of all the ſquares of one 


fourch of an byperbolick conoid, upon eyery three 


inches, 


T7 24 
inches ; whoſe Tranſverſe diameter is 12, 
parameter is 6, and axis is 24. 

The conftruQtion of this table is the ſame a 
the former ; thus, $1 more 27; is 108. more 27; 
is 135. more 27, is 162. &c, 

372, more 81 ; is $125. more 108 1$ 2205. &c, 

O more 31+. ; "is 31;. more 112; is 144. more 
220%, is 364". more 3555 ; 15 720. 


Here remember chat the Tranſverſe diameter} 


is found, by the 9 of the 23 Propolition, of 
converſe of the firſt part of the 11 Prop. © 
Stereors. Prep, The parameter of the parabolike 


conoid is found, by che conyerſe of the 9g Prop. 
Of Stereom, Prop. 


X VIII. Note. 


Cautions Concerning Reduftion, 


Stereom. Prop, Alſo the parameter found by Fc 


Tf it be to calculate pyramids whether Regular}, 


er Irregular, whole or fruftums ; the third, ſecond 
and firſt differences are to be found as above: 
then Reduce thoſe differences into Gallons and 
parts of a Gallon, or Barrells, or parts of a 
barrels , 

Thus 


Suppoſe 288 cubick inches make one Gallon, 

and 36 Gallons make one Barrell. 
Then, 

If the meaſure be taken in inches. divide the 
third, ſecond and firſt differences by 288, and fo 
thcre will be three quotients in. Gallons or parts 
of 
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ind bf a Gallon; then with choſe three | 
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proceede ro make the table of ſolid Segments, 
and that table will be in Gallons or parts of a 
Gallon, If it be to calculate a table jn Barrells 
multiply 288 by 36 and the produR will be 10368 
the number of cubick inches in one Barrell. Then 
divide the third, ſecond and firſt differences by 
10368, there will be chree quotients in Barrells 
or parts of a Barrell: Then with theſe three 

otients proceede to make the table of ſolides 

ments. 

Thar cable being ſo made will be in Barrells 

or parts of a Barrell, 


2z 

To calculate Cones and Elliptick ſolids, whether 
the whole or their fruſtums, | 

Haveing found their third ſecond and firſt 
differences, as aboye, and it be to calculate them 
in cubick inches, Let ic be made as 14, ist0 11; 
ſo is the third difference, to a fourth, 

And, 

As 14, is tO 11; ſo is the ſecond difference, 
to a fourth, 

Further, 

As 14, is to 11; fo is the firſt difference, 
to a fourth wich chele chree number chus found, 
proceede ro make the table of ſolid Segments, 
and that table will be in cubick inches, 

To calculate theſe ſolids in Gallons. 

Multiply 14 by 288 the produR will be 4032. 

Then, 

As 4032,t0 11; 1o is the third difference, to 
a fourth, 

And 


And 


As 4033; to 11g'{o is the ſecond EiSrrance, 
to a fourrh. | 
Further, 


As 4032, to 11; ſo is the firſt difference, to 
a fourch, 

Wirth theſe chree numbers thus found, proceed 
to- make/the table of ſolid Segments. So;that 
table will be in Gallons. 

To calculate theſe ſolids in Barrells. 

Suppoſe 288 cubick inches makes one Gallon, 
and 36 gallons makes one Barrell, then multiply 
288, 36 and 14 one into another and they make 


145152. 


Then, 
As 145152, is to 11; ſo isthe third difference, 
ro a fourth. 
And, 


As I45152, isto 11; ſoisthe ſecond difference, 
to a fourth, 

Further, 

As 145152, ist011; ſois the firſt difference, 
to a foruth. 

With theſe three numbers thus found make the 
table of ſolid Segments: that cable will be in 
\Barrells. 

IIT. 

Having found the third, ſecond and firſt diffe- 
rerices of all the ſquares of one tourth of a ſphere, 
ſpheroid and byperbolick Conoid, as in the 12 and 
x7 notes and the ſecond and firſt differences of 
all che ſquares of one foourth of a parabolick 
conoid as in the I 1 notes they may be Reduced 
to Circular differences. | 

Thus, 


ICC; 


(29 
| Thus, ' 
As 14, is to 11 ; ſo isthe third difference, to 
a fourth, 
And, 


As 14, isto 11, ſo is the ſecond difference, to 
a fourth. 

Further, 

As 14, is to11; fo isthe firſt difference, to 
a fourth, 

With theſe numbers thus found make a table, 
of ſolid Segments of cubical inches of one fourth 
of any of thele ſolids. 

Theſe ſolid Segments ought to be multiplyed by 
four, ro reduce them co folid Segments of a whole 
ſphere, ſpheroid,byperbolick and parabolick conoids 
but to ſhun that work divide 14, by four, andthen 
find the new differences , bur becauſe-14 cannot be 
Juſt divided by four, therefore divide 14, by ewo, 
and multiply 11, by two, and then work ; Thus, 


Then, 
As 7, to 22 ; ſo is that third difference, to a 
fourth, 
And, 


As 7to 22; ſo is that ſecond difference, to-a 
fourth. 

Further, 

As 7, to 22; ſo is that firſt difference, to-a 
fourth. 

Wich theſ2 numbers thus found, proceed: to 
make tables as is-taught in thoſe Notes: tables ſg 
made, will be tables of ſolid Segments of choſe 
folids, in cubick inches. 

To calculate theſe ſolids in: Gallons. 

| Mulciply 


: 


oo) | 
Multiply 238 by 14, wlfoſe produR is 4632 : 
one fourth thereof is 1008 ; 


Then, 
As 10608, isto 11; ſo is the third difference, 
to a fourth, 
And 


As 1068, isto i1 ; ſo is the ſecond difference, 
eo a fourth, 
Further, 


As 10c8, is to 11 , ſo is the firſt difference, 
to a fourth, 

Tables being made, with numbers thus found ; 
according tothe former direRions in the ſphere, 
ſpheroid , byperbolick and parabolick conoids , 
will be tables of ſolid Segments of a whole ſphere, 
ſpheroid, hyperbolick and parabolick conoid, in 
Gallons or parts thereof. 

To calculate theſe ſolids in Barrells. 

Maltiply 4032 by 36, the produ& will be 
145152, one fourth thereof will be 36288, 


Then, 
As 36288, is to 11 ; fois the third difference, 
t0 a fourth. 
And, 


As 36288, ist&11 ; ſois the ſecond difference, 
co a fourth, 

Further, 

As 36288, is to 11; fois che firſt difference, 
to a fourth. 

Tables being made, wich numbers thus found, 
according to the former direQions, wi!l be tables 
of ſolid Scgmeats in Barcells, &c, 

Then, 
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Then, * w_ - a 
'" Ufing' « Rod 6r Ruler equally divided into 
imches/as in' ſcholium | Ne wag 7 Bag 
Gallons'or Barrells may ſpeedily be 
As for the jaſt magnitude of the Gallon, it ib 
not my  buſineſſe to diſpure ; chat being deter- 
mined by cuſtom or Authority : I e60k 2$2 
otcly for Example ſake. \ 


XIX. Note. 
In a Kank of numbers having 
equal differences. 


Let the fiſt cerm in the Rank be Z,, ics ſquare 
ZZ. the ſecond term 2Z, irs ſquare thers- 
fore the firſt of the firſt di is 3ZZ, the 
TY term in that Rank 3Z, ics ſquare g9ZZ, then 
9ZZ, Leſs 4ZZthe ſecond of the firſt differences 
$ZZ, therefore 5ZZ Leſs 3£2Z the ſecond 
difference will be 2ZZ. 

Furtler, | 

The fourth term in that Rank is 4Z, its ſquare 
is 16ZT, then 16ZZ Leſs 9ZZ the third of the 
firſt differences 7ZZ; again, 7ZZ Left 5ZZ 
the ſecond difference is 2ZZ. 

Hence it follows, _ G 

That the ſecond difference is equilt to the ſquare 
of che firſt term doabled. 

Or alſo, | 

The- ſecond difference - equill to the ſqiat' 

or 


As. 
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bl watt Hh the terms, (in order 
pgawy mr wa SIT 1 And, that, the, third] « 
"7: t 

aces ing Rank of cubes.are cquall,ayd the| | 


third > is equal to che firſt rerm. mulch 
gird by 6. 


Or, 


The third difference is TW to the cube of the 
difference of two of the rp, raken in order, 
eyed by 6 

The index and equal diirence of every power 
agrees ; to wit, the index of che ſquare is 2, and 
che ſecond differences are equal, The index of the 
cube is 3, and the chird differences are equal, The 
index pf the ſquare ſquared is 4, and che fourth 


| oy —_ A ors &c> 


ence of every power, is com- 
tes ren the index of rhat power, and che equal 
difference of the next Leſſer power, 
Ler the Rank be in naturall order, Thus ; 
T, 2» 3, 4. &c, : 


The indices of che powers, Thus. 
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A unity the equal difference in that natural 
Rank, whaſe ſquare is 1, which multiplyed by 2 
the index of the (quare the produdt i is 2, the equal 
a erence in the ſquares; 3, the index of the cube 

Aulrip'yed by 3 the equal di{ference in the (quires, 

the 
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. 4 ce "I'S [00 | — Sas 
Tf the Rank pe order thns, 2, 46, Y," &c.. 
: 2 the, cqupl oy X irnx mom whoſe 
e js 4; multiplyed by 2 the index of the fquare 
the prodet is 3; the ng rence of th 
ſquares in ſych.a Rank:, Betduſe the equal diffe- 
rence of the Rank is 2; therefore the indices are 
to. be doubled, &c. _ _ CEN, 
And the equall differences of the,powers in 
ſuch a Rank will be 8, 48, 384, &e,* ** 


RX, Note. 


For the more eafier calculation of the ſecond (eftions 
of the (phere and ſpheroid-, works, Thus, 


From the double of. the ſuperficies of "the 
triangle B ZN, ſubſtra& che ſuperficjes 'of. the 
triangles BZGD and'NZP A, the Remainder 
will be the ſuperficies of the criangle® EZ PA 
and N ZGD, the areas of theſe two criapples 
being ſubſtraed from the area of the triangle 
NZ B, the Remainder will be the ſuperfice of, the 
triangle ZGDAP. : 
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uc upon Rules 
to find che (.L 


: 


or , a way not as yet rulgarly known 
amongſt Wor 


Faults Eſcaped in the Imprefſion of 


Stereometrical Propoſitions. 


Page 1, line 18-for and Z. Read and H. p. 10, 
| 23z for $6, rs $8. P+ J4z L 293 after R put. 
p» 43, for 297232-T. 297432. Þ. 45, for 18, r, 
V432. Þ. 46, 1, 1, for XVI, r. XVII. and 1. 21, 
for AE, 16; r. AF,G6, p.48, 1. 6, for 634. r; 
624. Þ» F1- 1. 22, for diameter, r. ſemidiameter, 


+58; 1. 25, for ZB, r. XB; p. 63, |, 1, for X411T:: 


r, X X11, p. 106, 1.17, for parameter, r. diameter, 
Þ- 102 and 103 for as 4t0 3, I. 4s 3'to 2+ Þ, 10h, 
[. vic. for Z+2. r. Z—2. p. 166, 1. 4, for Z==,, 
Cr. Z—:. and |. 25, for 89, r. $8. 

P. 7 againſt 12 in che firſt col. in the ſec. r, 576. 
and in che fifch colum £. 96 r. gg. p. 13. in the 


ſecond col. f. 46; r; 36- and in the fame col. f, | 


2216; r. 2916. 
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